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Introduction

Results

In 1926, Paul Nesbitt discovered around 350 shards of
clay pottery in Seeberger cave, located 6 miles north of
Maquoketa, Iowa. It is unknown if these artifacts were
made in Iowa, or brought over from neighboring states.
For this project, Dr. Heinzel, Faith Luce and I traveled
to the area to collect samples of clay and stone. We
got close to the cave, but didn’t have the equipment to
cross the river at the time. The area we collected our
samples from is about 600 meters away from the
original site. The samples will be used to characterize
the site, along with GIS and drone imaging. We plan
on going back to the site to do more work and collect
more samples. We are currently analyzing the
chemical and physical properties of the collected
samples to determine if the local resources match the
pottery.

Our preliminary research shows that the compositions of
the pottery Nesbitt excavated in 1926, and the clay that we
collected from the area are very similar. The pottery
samples we used for comparison are from the Late
Woodland period (400-1000 A.D.). From the results
gathered so far, evidence suggests the six samples used
for our comparison were made on site in Maquoketa, and
were not transported to Seeberger Cave from a neighboring
state.

Sample B2-5 (left) and T3 (right) magnified 4x under cross
polarized light . Clay and silt are visible, and the blue represents
pore spaces.

Background

Aerial view of the Seeberger Cave location and our sample
site, located 6 miles north of Maquoketa, Iowa.

Maps

Maquoketa, Iowa is located on the East Central Iowa Drift
Plain. It lies in a terrain of Pre-Illinoian glacial deposits that
sit on top on the bedrock. The area is characterized by
steeply rolling hills and valleys, as well as large areas of
shallow bedrock that differentiate it from the Southern Iowa
Drift Plain. Seeberger Cave is located along the north forks
of the Maquoketa River, a quarter mile away from the river
banks, and is part of a bluff that follows the river. The cave
is the largest in the area, measuring 50 ft. in length and 30
ft. in width, with a ceiling height ranging from 4 to 12 ft.

Methods
The XRF (X-Ray Fluorescence) spectrometer is used to
determine the chemical and elemental composition of
samples. High energy X-rays or gamma rays displace the
electrons in each sample, releasing energy that is
characteristic to a specific element. This summer, Dr.
Heinzel and I ran each sample through the XRF machine.
The results can be transferred from the machine to Excel,
allowing us to look at the chemical composition of each
sample.

The chemical composition of 6 samples can be seen here. These
samples are from the pottery Nesbitt excavated in Seeberger Cave.

□

This is the composition of the 6 samples of clay we collected about
600 meters away from the cave in June 2022.

Seeberger artifacts: pottery shards & lithics

□

In 2019, Faith Luce and Dr. Heinzel began this project by
preparing and studying over 100 samples of clay taken
from the pottery Nesbitt discovered in Seeberger Cave.
Faith looked at the samples under a microscope, keeping
track of the amount of clay, silt, chert, and other
characteristics for each one.

Pictured is the XRF spectrometer and a cart holding some of the
samples from Seeberger Cave in Maquoketa, Iowa.

I then prepared 6 new samples out of the clay we collected
in June of this year and ran those through the XRF
machine. The results showing the composition of the 2022
samples can be compared with some results from the
original pottery.

Next Steps
• Further research will include additional analysis for the
rest of the samples to strengthen our results. We also
plan on going back to Maquoketa in the fall to visit and
gather more samples from the cave itself.
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